Adrenergic mechanisms underlying cardiac and vascular responses to cocaine in conscious rats.
The contribution of adrenergic receptors to the cardiovascular responses to cocaine (5 mg/kg i.v.) were examined in conscious, free-moving rats instrumented for continuous measurement of arterial pressure, heart rate and blood flows in the mesentery and hindquarters or ascending aorta. Cocaine elicits an immediate (peak) and sustained pressor response with a concomitant reduction in heart rate. Prazosin (0.1 mg/kg i.v.) pretreatment significantly reduced both the peak and sustained pressor responses by attenuating the increases in systemic, mesenteric and hindquarters vascular resistances. Idazoxan pretreatment (1 mg/kg i.v.) attenuated the peak increase in hindquarters vascular resistance. Whereas propranolol pretreatment (1 mg/kg i.v.) attenuated the peak pressor response, the sustained pressor response was enhanced due to increased hindquarters and systemic vascular resistances. Metoprolol pretreatment (1 mg/kg i.v.) enhanced the sustained pressor response to cocaine, in part due to increased heart rate and mesenteric vascular resistances. Upon examination of the cardiac effects of cocaine, a sustained bradycardic response was observed, whereas stroke volume and cardiac output were relatively unaffected. The bradycardic response to cocaine was attenuated by yohimbine (0.1 mg/kg i.v.), prevented by prazosin and converted to a tachycardia after idazoxan (1 mg/kg) pretreatment. After propranolol pretreatment, cocaine substantially decreased cardiac output and stroke volume. Our results demonstrate that cocaine produces a biphasic pressor response in conscious rats and that the mechanisms underlying the dual responses vary in intensity and mode of action in different vascular beds, but are primarily dependent upon alpha-1 adrenergic receptor-mediated vasoconstriction.